Increased susceptibility to immune destruction of B16BL6 tumor cells engineered to express a novel pro-Smac fusion protein.
Recent developments in immunology have provided new strategies to induce and augment the immune response to cancer. Nonetheless, objective clinical responses after vaccination are rare and even when high frequencies of tumor-specific T cells are achieved after adoptive immunotherapy, tumor cells continue to evade the immune response. We hypothesize that 1 mechanism of resistance of tumor cells to destruction by T cells is an elevated threshold for the induction of apoptosis. Inhibitor of apoptosis proteins (IAPs) are overexpressed in various tumors and have been associated with treatment failure and poor prognosis. As the mitochondrial peptide second mitochondria-derived activator of caspase (Smac) can antagonize IAPs, we designed a GFP-Smac fusion protein with a granzyme B (GrB) cleavage site. This fusion protein should be cleaved when tumor-specific cytolytic T cells recognize the tumor and, using the pore-forming protein perforin, insert GrB into the target. Here we report that transfer of a construct encoding a novel eGFP-Smac fusion protein (pro-Smac) containing a specific cleavage site for GrB, into the poorly immunogenic mouse melanoma cell line, B16BL6-D5 (D5), sensitizes tumor cells for killing by tumor-specific wild type, but not perforin-deficient (perforin-knockout), effector T cells in vitro and in vivo. These results describe the first example of a tumor-specific, T-cell-mediated approach to amplify the GrB-mediated cytotoxicity pathway with a pro-Smac fusion protein and provide an innovative approach to overcome IAPs and improve the efficacy of immunotherapy.